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[Patent Attorney] 
[Name] 

Maeda Sumihiro 
(57) [Abstract] 

[Problems to be Solved by the Invention] 

While keeping high Young&apos;s modulus* transparency 
which polyethylene naphthalate of regular has had, offer 
polyethylene naphthalate which can obtain fiber which is 
improved also fatigue resistance. 

[Means to Solve the Problems] 

In polyethylene naphthalate, 0.1 - 10 weight% it 
copolymerizes with copolyethylene terephthalate which 
aromatic dioi alkylene oxide addition compound component 
which is shown with below-mentioned structural formula as 
copolymer component, is acquired as standard. 

H- (X, ) m-O-R- (X 2 ) n- OH 

(In Formula, R displays p- phenylene group* m-phenylene 
group* 4, 4&apos;-isopropylidene diphenylene group* 4, 
4&apos;-sulfonyl diphenylene group, with integer where the 
X; and X 2 display oxyethylene group and/or oxy isopropylene 
group, as for m* n becomeindependent respectively 
m-r-n-20-60 ) 

[Claim(s)] 
[Claim 1] 

It designates naphthalenedicarboxylic acid as main 
dicarboxylic acid component, designates the ethylene glycol as 
main glycol component, 0.1-10 weight% copolymerizing 
with copolyethylene naphthalate which aromatic diol alkylene 
oxide addition compound component which is shown with 
below-mentioned structural formula as the copolymer 
component, is acquired as stan dard, it becomes, 
copolyethylene naphthalate 0 

[Chemical Formula 1] 

H-(X,) m-O-R- (X 2 )n- OH 

(In Formula, R displays p- phenylene group* m-phenylene 
group* 4, 4&apos;-isopropylidene diphenylene group* 4, 
4&apos;-sulfonyl diphenylene group, with integer where the 
Xj and X 2 display oxyethylene group and/or oxy isopropylene 
group, as for m* n becomeindependent respectively 
m+n=20~60 ) 

[Claim 2] 
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Specification 

Coooi] 

x.=f-\syf-?>?\s-Y\zm$h, 
[0002] 

[ft*<D&ffi] 
[0003] 

**»l=#LT«D*tt*«»L<«<. ft&Wfc 

So 

[0004] 

ttafctamarwMKWM 1 6-301147 # 

>yja-jU$*«*r**a(«IBT 2-8216 

www 8-34842 ^«)«#aoas 

[0005] 



fiber© which consists of copolyethylene naphthalate which is 
stated in Claim ) 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards polyethylene naphthalate , furthermore 
details, while keeping the high Young&apos;s modulus, 
transparency, regard copolyethylene naphthalate which can 
form fiber where fatigue resistance isimproved. 

[0002] 

[Prior Art] 

polyethylene naphthalate has had dynamic property, 
chemical property which is superior, we are superior in 
theespecially intensity. Young&apos;s modulus, 
dimensional stability, hydrolysis resistance, heat 
resistance, we are used widely as fiber product. 

[0003] 

But, it has possessed problem that as for polyethylene 
naphthalate because the molecular structure is stiff and 
straight, property from fact that elongation, toughness of the 
yarn is low vis-a-vis fatigue resistance, especially bending 
fatigue and frictional fatigue is low is not suitable for long 
term use considerably. 

[0004] 

In order to solve this problem, method which copolymerizes 
aromatic diol alkylene oxide addition compound to said 
polyethylene naphthalate (Japan Unexamined Patent 
Publication Hei 6-301 147 disclosure ), various propositions 
such as method (Japan Unexamined Patent Publication Hei 2- 
82 1 6 disclosure . Japan Unexamined Patent Publication H ei 
8-34842 disclosure ) whichcopolymerizes polyalkylene glycol 
to polyethylene naphthalate are done. 

But, regarding to these method, with amount of 
copolymerization. molecular weight etc of polyalkylene 
glycol whereas for fiber which is acquired from polymer 
which is acquired,as for fatigue resistance although it 
improves, compatibility of polyethylene naphthalate and 
theabove-mentioned component is low, copolymerizes, 
polymer becomes the incompatible system, fatigue resistance 
of fiber it had possessed problem that in latent decreases. 

[0005] 

[Problems to be Solved by the Invention] 

homopolymer of polyethylene naphthalate has had objective 
of this invention, while keep ing high Young&apos;s modulus, 
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[0006] 

**Kttto#*#a*Lfc*«*tfUX*U> 

[0007] 

0.1-10 «*%*«*LTtt** #S£* 0, JX* 

[0008] 
[ft 2] 

H-(X,)m-0-R-(X 2 )n-OH(3£ * % r |* p -?xXL> 
m-7x-U>», 4,4' ->fV^Qtf Uf^v^x 
4,4' -XjU*x;Ui;^x-U>S^S 
L.X! &lf X 2 l4***>X*U>*£tf/3tfdi 
**WV:f P t: *U m* n tt-tfl-ffl 

Sk£LfcSttTJ m+n=20~60) 

[0009] 

ttfiWfcfca*T#«*#yx*U>*7*l/-h 

^^^x^u^^'jn-jut-r^jx^L/^ 

[0010] 

cct?, w ifc^ w tf±±i«^S*tLr so * 

;b%£l±* #£L<li 90 ^u%&±a«#t* 

[0011] 

«*U>S5*^#>B£LTI4,ttAli 2,6-+ 



it is to offer polyethylene naphthalate which can obtain fiber 
whichis improved also fatigue resistance. 

[0006] 

[Means to Solve the Problems] 

You consider these inventors to above-mentioned Prior Art, 
you do diligent investigation concerning especially copolymer 
component of polyethylene naphthalate, copolyethylene 
naphthalate whichcopolymerizes specific aromatic diol 
alkylene oxide addition compound can solve 
above-mentioned problem to discover, this invention it 
reached to completion. 

[0007] 

Namely according to this invention, it designates 
naphthalenedicarboxylic acid as main dicarboxylic acid 
component, designates ethyleneglycol as main glycol 
component, 0.1 - 10 weight% copolymerizing with 
copolyethylene naphthalate which aromatic diol alkylene 
oxide addition compound component which is shown with 
below-mentioned structural formula as copolymer component, 
is acquired as standard,it becomes, it can offer copolyethylene 
naphthalate. 

[0008] 

[Chemical Formula 2] 

H- (X, ) m-O-R- (X 2 ) n- OH (In Formula, R displays p- 
phenylene group* m-phenylene group* 4, 
4&apos;-isopropylidene diphenylene group* 4, 
4&apos;-sulfonyl diphenylene group, with integer where the 
Xj and X 2 display oxy ethylene group and/or oxy isopropylene 
group, as for nu n becomeindependent respectively 
m+n=20~60 ) 

[0009] 

[Embodiment of the Invention] 

Regarding to this invention, it is a polyethylene naphthalate 
where main ingredient of the copolyethylene naphthalate 
designates main dicarboxylic acid component as 
naphthalenedicarboxylic acid, designates themain glycol 
component as ethyleneglycol. 

[0010] 

Here, 80 mole % or more* preferably 90 mole % or more are 
said component n main " with all components as standard, 
yousay . 

[0011] 

As naphthalenedicarboxylic acid, for example 
2,6-naphthalenedicarboxylic acid* 
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[0012] 

t.o.i-io aa%££fc$ck9iw*S£*f£i& 

[0013] 

iDftdfcltS m+n l± 20-60 <D©Bl::fc<&&g 



m+n *< 20 cty/h^l^'&fCli. 

m+n <7)©Bli 25-55 A<#£L<, 30-50 tfgfC 
[0014] 

#LTX^b>^Mri/h\ ^□t°U>7t-^rvK$- 
[0015] 

}jnftric#a)*m£§[i o.i-io M%T*a5<5& 
o.i «4%cfey^iMi^lcli, 



UT-*<^2ie8iwfty,aai(Distaftis*iit 

©#«**I*H*L<I4 0.5-7 S*%T*fcy. E 
fc#*L<tt 1-5 lft%T*fe^ 0 

[0016] 



2,7-naphthalenedicarboxylic acid* 
1,5-naphthalenedicarboxylic acid is listed, it is possible , 2 
and 6-naphthalenedicarboxylic acid are desirable. 

[0012] 

Regarding to this invention, polyethylene naphthalate which 
description above is done aromatic diol alkylene oxide 
addition compound component which is displayed with 
above-mentioned structural formula as the copolymer 
component, in order to occupy 0.1 - 10 weight% with 
copolyethylene naphthalate as standard,has necessity to 
copolymerize. 

[0013] 

Here, as for m+n in aromatic diol alkylene oxide addition 
compound it is necessary to be range 20 -60. 

When m+n is smaller than 20, flexural fatigue resistance of 
fiber does notimprove, when on one hand, it exceeds 60, 
polymer which is acquiredbecomes opaque, also flexural 
fatigue resistance of fiber decreases. 

Range of m+n 25 - 55 is desirable, 30 - 50 furthermore 
isdesirable. 

[0014] 

In nonpolar solvent, it can produce aromatic diol alkylene 
oxide addition compound of this invention, by adding the 
ethylene oxide, propylene oxide vis-a-vis aromatic diol, but 
this time ethylene oxide and propylene oxide evenwhen with 
alone using, jointly using two kinds, as random copolymer or 
block copolymer are good whichever. 



[0015] 

As for amount of copolymerization of aromatic diol alkylene 
oxide addition compound component of this invention it is 
necessary to be 0.1 -10 weight%. 

When said amount of copolymerization is less than 0.1 
weight%, flexural fatigue resistance of fiber does notimprove. 

On one hand, when it exceeds 10 weight%, polymer which is 
acquiredbecomes opaque, also flexural fatigue resistance of 
fiber decreases. 

amount of copolymerization of aromatic diol alkylene oxide 
addition compound component with preferably 0.5-7 
weight% , furthermore is preferably 1-5 weight%. 

[0016] 

copolyethylene naphthalate in this invention may 
copolymerize other dicarboxylic acid in rangewhich does not 
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7x^;u-f>^>v*ju^;>K, 5-x;u**W 

7vf>K. tr^vVK, v^P^ 

bi* 1 a^mar^r* * 2 a«±£ ftfflLT 

[0017] 

li* *l6B^(DSi^^life^d:l^aT\ tett? 
te<D?U3-;utLT(i * ^Ptfb^V^K 

L/>^'jn-;u, ^x^u>?gn-;u* mjx?- 
-;u* i,4^X(2-tKP^vxh+v)^>-tf>. 

l,4-eX(2-tKa^vXh^r">Xh^rV)^>-tf 

>* 4,4' -ex(2-tKP*^xh*i/)tf7xx;u v 
4,4' -t:X(2-t Ka^>xh^ri/xh+v)e7xx 
;u.2,2-ext4.(2-tKP^vxh4-v)7xx;u]^ 

P/*>* 2,2-tfX[4-(2-fcKP*vXh*vxh* 
v)7xx/uj:?pA>* l,3-tfX(2-tKP*vxh 
*v)^>tf>* l,3-t*X(2-tKP*vXMrvX 
h+v)^<>^> s l,2-t*X(2-LKP*vXh*V) 

K>-tf>, i,2-t*X(2-fcKP*vXh*vxMp 

v)^<>*if>. 4,4' -£X(2-fcKa*vXh*v)v 
7xx;ux;ut(>1/ v 4,4' -tfX(2-tKP*vxh* 

vXh^v^xX^X^^^CD^gSl^'J 
a->U* fc:KP*/>* 2,2-!fX(4-tKP*v7x 

x;u)^p/<>. ix//i/v>* *fa-/k vtK 

K P * V v 7xX /{,X Jl,7fr>!§ 0 m 
[0018] 

*^0^(Cfclt^«a^'JX^U>^7^U-h 
li* *5§?«(D^^!i^^l^HT% 3 Tiffe 



impair effect of this invention. 

As other dicarboxylic acid, terephthaJic acid * isophthalic 
acid* phthalic acid* biphenyl dicarboxylic acid* 
diphenylether dicarboxylic acid* diphenylsulfone 
dicarboxylic acid * benzophenone dicarboxylic acid * 
phenylindane dicarboxylic acid * 5-sulfoxy isophthalic acid 
metal salt* 5-sulfoxy isophthalic acid phosphonium salt or 
other aromatic dicarboxylic acid * oxalic acid* succinic 
acid* adipicacid* sebacicacid* cyclohexane dicarboxylic 
acid* decalin dicarboxylic acid or other aliphatic 
dicarboxylic acid etc is listed, it is possible ,these using 1 kind 
even when, jointly using 2 kinds or more with alone,are good 
whichever. 

[0017] 

copolyethylene naphthalate in this invention, in range which 
does not impair effectof this invention, may copolymerize 
other glycol. 

As other glycol, you can list propylene glycol* 
tetramethylene glycol* pentamethylene glycol, 
hexamethylene glycol,octa methylene glycol, decamethylene 
glycol, neopentylene glycol* diethylene glycol, methylene 
glycoland polyethylene glycol * cyclohexanediol* 
cyclohexane dimethanol or other aliphatic glycol* o-xylylene 
glycol * m-xylylene glycol * p- xylylene glycol * 1 , 4- bis (2 
-hydroxyethoxy ) benzene* 1 , 4- bis (2 -hydroxyethoxy 
ethoxy ) benzene* 4, 4&apos;-bis (2 -hydroxyethoxy ) 
biphenyl* 4, 4&apos;-bis (2 -hydroxyethoxy ethoxy) 
biphenyl* 2, 2- bis [4 - (2 -hydroxyethoxy ) phenyl ] 
propane* 2, 2- bis [4 - (2 -hydroxyethoxy ethoxy ) phenyl ] 
propane* 1 , 3- bis (2 -hydroxyethoxy ) benzene* 1 , 3- bis (2 
-hydroxyethoxy ethoxy ) benzene* 1, 2- bis (2 
-hydroxyethoxy ) benzene* 1, 2- bis (2 -hydroxyethoxy 
ethoxy ) benzene* 4, 4&apos;-bis (2 -hydroxyethoxy ) 
diphenylsulfone* 4, 4&apos;-bis (2 -hydroxyethoxy ethoxy ) 
diphenylsulfone or other aromatic glycol * hydroquinone* 2, 
2- bis (4 -hydroxyphenyl ) propane * resorcinol * catechol * 
dihydroxy naphthalene* dihydroxy biphenyl* dihydroxy 
diphenylsulfone or other biphenol etc. 



These even when using 1 kind with alone, jointly using 2 
kinds or more,even with which are good. 

[0018] 

copolyethylene naphthalate in this invention, in range which 
does not impair effectof this invention, may copolymerize 
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[0019] 

±#k ftSCJH. BXffl. B»»* 

a>Bttffl6e£*SCfaMil**. 

[0020] 

61 



[0021] 

±iB+7^L/>^*;u7p>M(D<S«7;u*/ux 
»* L<i* , v^;uxx-r;ur*fe^o 

[0022] 

CC-C**W0)*«*?K , JX9 i U>-J-7*l/-h 
6BJt1-*»a>*«*«»tLT«>*#*S?* 

urttWciiBttfci^ *y* 

»jxyU'>^*l/-h6«JM"*»dtl*xx 
TJHtKJ&IITBfcBlnU xzf JUS*»C: 
< fcoT7K'Jx*u>'i-7*L/--r*6B£*" 
irii, xx-r;u3£^S)S$l7^l3^iDrtilf 

[0023] 

#SPj|<&£m£*^x^b>t7$b-Hi§ 

tt. ffl^icf6i:r@ffiS^5«6ftorsiwfi 

**6K»TtcfcL^. 
[0024] 

**BBa)*fi^7KUx^U>-f^l/-h«3KI 

6»»+*i=ttWc«Bi*ft<. a*©*yx 

xx^«it6«Jtr*(t*a»a)*a-c«Ji 

■rscttf-e*. *a#*6«*wy»i 

M#f *K#*6t^fc-</«*»* 
Ct«ir<a*LTB#6fT3»*, 

5000m/min &±<D»a^»ttlHifcLg#»8 

6*K-T4*ft. *Btt*«. »B»*t**H 



polycarboxylic acid or polyhydroxy compounds for example 
trimellitic acid* pentaerythritol above trifunctional basis. 

[0019] 

To copolyethylene naphthalate in this invention, according to 
need lubricant* pigment* dye* antioxidant* 
photostabilizer* heat stabilizer * light blocking agent* 
whitener or other additive is combined is possible . 

[0020] 

It can produce copolyethylene naphthalate in this invention, 
by condensation polymerization doing theabove-mentioned 
aromatic diol alkylene oxide addition compound as 
dicarboxylic acid component and designate ethyleneglycol as 
main component glycol component and copolymer 
component which designate lower alkyl ester of 
theaforementioned naphthalenedicarboxylic acid and/or as 
main component. 

[002 I] 

As lower alkyl ester of above-mentioned 
naphthalenedicarboxylic acid, dimethyl ester and the diethyl 
ester* dipropyl ester etc can be listed. 

It is a preferably* dimethyl ester. 
[0022] 

When producing copolyethylene naphthalate of this invention 
here, concerning addition time of aromatic diol alkylene oxide 
addition compound as copolymer component there is not 
especially restriction. When polyethylene naphthalate is 
produced with direct polymerization method it adds after 
esterification reaction endingand when polyethylene 
naphthalate is produced with transesterification method , if it 
should have addedafter transesterification ending. 

[0023] 

copolyethylene naphthalate of this invention doing solid 
phase polymerization reaction , according to objective* 
application furthermore may raise degree of polymerization. 

[0024] 

copolyethylene naphthalate fiber of this invention is 
produced, there is not especiallyrestriction, it produces with 
method of prior public knowledge which produces the 
conventional polyester fiber it to be possible, after 
yarn-spinning, method windup other way of drawing 
unstretched fiber. Continuing without retracting unstretched 
fiber once, method of doing the drawing. Method melt 
spinning of doing with high speed of spinning rate 5000 
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[0025] 

*mt©*fnt«*c=i*t»i=«Htttti»4«. 
itt*LTfey, neww-c 2~i5De mstoy 

So 

[0026] 

[ffeftflfl 

f=. 

[0027] 

(1) S5&lt:7x/-yu/TH5?aox$>(M 

it 6:4)2&$H4i. 35 deg C iCTfflSLfco 

(2) vX^U>^'Ja-;U(JilT.DEG tfti-fSC 

HftBf8r263-70jfi)*fflL^TS*Lfc. 

(3) »#*. lg@5^g(8l*t):JIS L1070 ffiK© 

(4) V>^$(«lt):JIS L1073 ffi«©£&C:$ 



(5)*>— X^Uyh* 180 deg Cs 3 BtlBKJiLf: 

fts (#)*«8iff ms«aj«^«i ioodm 

l^TJ^jgJt 310 deg C. fc£g£ 15 deg C IZ 
TJ?$4mm. --3 10cm<O^U-H^ JSJ^UB* 
SfeX^(|*)S!jigtt Color&Color Difference 
Meter MODELriOOlDPJlCTS^Lfco 



1999-12-7 

m/min or greater andabbreviating drawing process, cooling 
and solidification after doing unstretched fiber, method etc 
which is drawn with in heated medium or under, or 
noncontact type heater heater roller or other contact heating in 
each case can be adoptedafter melt spinning and in 
coagulation bath. 

In addition, carbodiimide or other hydrolysis inhibitor, it is 
good adding bisoxazoline or other chain extender caseof melt 
spinning. 

[0025] 

There is not especially restriction in single Filament fineness 
of fiber whichconsists of copolyethylene naphthalate of this 
invention, copolyethylene naphthalate of this invention fiber 
which consists of while to possesshigh Young&apos;s 
modulus has had high fatigue resistance, also being possible 
to form the fiber whose 2-15 Deextent are thin with single 
filament fineness can produce also the scouring pad* brush 
etc of for example ultrafine. 

[0026] 

[Working Example(s)] 

this invention furthermore is explained concretely below, with 
Working Example ,but this invention is not something which 
because of this receiveslimitation such as what. 

Furthermore it measured each value in Working Example due 
to method below. 

« 

[0027] 

In (1) inherent viscosity: phenol/tetrachloroethane (weight 
ratio 6:4 ) mixed solvent, it measured with 35 deg C. 

It disassembled polymer making use of (2) diethylene glycol 
(Below, it names DEG, is. ) content: hydrazine 
hydrate, quantification it did making use of gas 
chromatography (Hitachi, Ltd. make "263 - 70" type). 

Conforming to method which is stated in (3) tenacity* knot 
intensity (fiber ):JIS LI 070 , itmeasured. 

Conforming to method which is stated in (4) Young&apos;s 
modulus (fiber ):J1S LI 073 , itnoticed from initial tensile 
modulus which it measured and calculated Young&apos;s 
modulus. 

1 80 deg C* 3 hours after drying (5) haze: pellet, Ltd. Meiki 
Co. Ltd. (DB 69-073-1 1 95 ) make making use of injection 
molding machine 100 DM with molding temperature 3 1 0 deg 
C* mold temperature 1 5 deg C plate of thickness 4 mm* 
one edge 10 cm it formed and Nippon Denshoku Kogyo K.K. 
(DB 69-244-3708 ) make measured with turbidity meter 
color&color Difference Meter model " 1001 DP ". 
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[0028] 

100 BfigBfccfctfx^b>?gr:--;u 67 fifigp 

Jfi 0.03 «ft»££fflLT*#&tZftoTX*r 

0.023 MMteSttLStJtttfcxxTyuXtfcfi 

*IVC. =8<b7>f"^> 0.024 KM* tf TO 
A X^U>*-*S/K 30 ^JUttJjDft 
(m+n=30)2 MM££JOU 5lt^ti§;gJ£g 

0.64dl/g 



180 deg C X* 3 ftPfl&Jf Eft 0.27mm. ?lft 
24 >KD P 3 1 0 deg C T*£ltttft 

^m\400m/min "e?I^SS-pfco 

#6*lfc*B##* 150 deg C EiOftSJlfctt 
f&a-7-±T***tt#«*0> 65%<tfc<S<fc5 
lefiftU Slttl^T 240 deg C IdHttSflfclR 
filtSftMIU 75De/24fil 0>Ef*&£» 

fee 

[0029] 

[HJS« 2]HJ6$ 1 iCfcl^T. £X7x/-;U A 
X*U>**vK 30 ^UttAOtttDtt&fi* 4 S 

*»lc«H«cta#H4H«©ll#*fT<i:-3 

[0030] 



[MM 3]*»« 1 Cfcivc* tfX7x/-;U A 

xyu>*+*>K 30 ^E;utttt(*^&«jfClf^ 

7x/-;u A ^PtfU>*+i/K 23 ^l/ttftlft 
[0031] 



[MM 4]JgJM I fCfcHT, \£X7xS-JU A 

x^u>**vK 30 ^yuft *n#*>6ft5l-c 4,4' 
-2/tKD*2/S>9x=.;ux;u*>x^u>***> 

K 30 : E;U^t*Dft(m+n=30)^ffll>^C<!:JJl^!i 
[0032] 



[0028] 

Using manganese acetate tetrahydrate 0.0 3 parts by weight 
with [Working Example 1 ] naphthalene-2,6-dicarboxylic acid 
dimethyl 1 00 parts by weight and ethyleneglycol 67 parts by 
weight, as ester exchange catalyst, following to conventional 
method, after transesterification , it added trim ethyl phosphate 
0.02 3 parts by weight and ended transesterification 
substantially. 

Next, antimony trioxide 0.02 4 parts by weight * bisphenol A 
ethylene oxide 30 mole addition compound (m+n=30 ) 2 parts 
by weight were added, under high temperature high vacuum 
condensation polymerization wasdone continuously with 
conventional method , copolyethylene naphthalate pellet of 
inherent viscosity 0.64 dl/g was acquired. 

pellet of this improvement polyethylene naphthalate with 180 
deg C it did melt spinning with 310 deg C 3 hours drying 
later, making use of spinneret of the hole diameter 0.27 mm v 
number of holes 24 hole, received with 400 m/min. 

That unstretched fiber which it acquires it becomes 65% of 
maximum draw ratio on the feed roller which is heated to 150 
deg C, drawing, continuing, constant length thermal 
processing itdid on hot plate which is heated to 24 0 deg C 
acquired drawn fiber of 75 De/24fil. 

characteristic of fiber which it acquires is shown in Table 1. 

[0029] 

In [Working Example 2 ] Working Example 1, other than 
thing which modifies addition quantity of the bisphenol A 
ethylene oxide 30 mole addition compound in 4 parts by 
weight operating in same way, it acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 . 

[0030] 

In [Working Example 3 ] Working Example 1, replacing from 
bisphenol A ethylene oxide 30 mole addition compound, 
other than thing whichuses bisphenol A propylene oxide 23 
mole addition compound (m+n=23 ) operating in same way, it 
acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 . 
[0031] 

In [Working Example 4 ] Working Example 1, replacing from 
bisphenol A ethylene oxide 30 mole addition compound, 
other than thing whichuses 4 and 4 &apos;-dihydroxy 
diphenylsulfone ethylene oxide 30 mole addition compound 
(m+n=30 ) operating in same way, it acquired the drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 . 

[0032] 
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[X1M s]Htt« 1 icfe^r.e^xy-;u a 
YKd*/>x?u>:**vK 30 ^/i/tfiraft 

(m4u»30)Sffll>&Zi:«miiW»fl>»#*ff 



[0033] 



[S««6]^*U>.2,6.v*jU7f?>» 88.51 
3kg/cm 2 ©AOET* 270 deg C HTXXf ;HtK 



ifcl^ EMit7>^> 0.024 MMS* t*X7 

x/-;u a xfuvt+vK 30 ^jutf tott 

(m+n=30)2 SftSSSADU 

0.63dl/g ©^S^UX^Ul/^^U-h^U 



hI±H 



1 fcB«0)llff*ffo-C«#**# 



[0034] 

[Jt««l i]Sltffi i icfcur. ex7x/-;u a 

X^U>**vK 30 ^JUtttattfcSftlLfcl^C 
£artttW«©t*ftefroT. 2,6-tK'JX^U> 

[0035] 

[tttt« 2]Hffiffi| 1 (Cfcl^T* fc^x/-^ A 
X*U>**vK 30 ^UttftJttrottiilS 12 

[0036] 

[itmm 3]mmm 1 teur, tfx7x/-/u a 

*7x/-;u a x^u>*-*vK is ^i/ttftK* 

(ni4ti«15)*ffll^Cfc8l»HiB«©ltflFtfTO 



In [Working Example 5 ] Working Example 1, replacing from 
bisphenol A ethylene oxide 30 mole addition compound, 
other than thing whichuses hydroquinone ethylene oxide 30 
mole addition compound (m+n=30 ) operating in same way, it 
acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 . 
[0033] 

slurrying it did [Working Example 6 ] 
naphthalene-2,6-dicarboxylic acid 88.5 parts by weight* 
ethyleneglycol 30 parts by weight with ambient temperature, 
inserted in stirrer equipped autoclave ,under pressurizing 3 
kg/cm 2 , esterification reaction did with 270 deg C. 

Next, antimony trioxide 0.02 4 parts by weight* bisphenol A 
ethylene oxide 30 mole addition compound (m+n=30 ) 2 parts 
by weight were added, under high temperature high vacuum 
condensation polymerization wasdone continuously with 
conventional method , cop oly ethylene naphthalate pellet of 
inherent viscosity 0.63 dl/g was acquired. 

copolyethylene naphthalate pellet which it acquires doing 
operation of being similar to Working Example 1 acquired 
drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 . 
[0034] 

In [Comparative Example 1 ] Working Example 1, other than 
thing which does not add bisphenol A ethylene oxide 30 mole 
addition compound operating in same way, it produced 2 and 
6 -polyethylene naphthalate homopolymer, doing Reoperation 
of being similar to Working Example 1, making use of 
polymer whichis acquired it acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1, 
but drawn fiber which is acquired knot intensity was 
insufficient. 

[0035] 

In [Comparative Example 2 ] Working Example 1, other than 
thing which modifies addition quantity of the bisphenol A 
ethylene oxide 30 mole addition compound in 12 parts by 
weight operating in same way, it acquired drawn fiber. 

characteristic of fiber* film which it acquires is shown in 
Table 1, but,drawn fiber which is acquired knot intensity 
being insufficient , was opaque regarding haze evaluation. 

[0036] 

In [Comparative Example 3 ] Working Example 1, replacing 
from bisphenol A ethylene oxide 30 mole addition compound, 
other than thing whichuses bisphenol A ethylene oxide 1 5 
mole addition compound (m+n=15 ) operating in same way, it 
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[0037] 

[itnm 4]mmm i kjsivc. t*^7i/-;u a 

'jx^U^tf'Ju— ;U(^^-S I500)^ffll^-5>ci: 

[0038] 

X^b^'JZl-JH^gSOOO^m^Ctfel 
[0039] 

[ttttfl 6]*iMI l t*x^i/-;u a 

x^U>**vK 30 ^HW0*6*&ttATtfX 
7i/-;i/ A I^U>^4rvK 7 ^Uftftlft: 
(nrtn-7)*fl!l»*CiWrtf*B«®*ft**r3 

[0040] 

[Si] 



acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 , 
but drawn fiber which is acquired knot intensity was 
insufficient. 

[0037] 

In [Comparative Example 4 ] Working Example 1, replacing 
from bisphenol A ethylene oxide 30 mole addition compound, 
other than thing whichuses polyethylene glycol (molecular 
weight 1500 ) operating in same way, it acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 , 
but drawn fiber which is acquired knot intensity was 
insufficient. 

[0038] 

In [Comparative Example 5 ] Working Example 1, replacing 
from bisphenol A ethylene oxide 30 mole addition compound, 
other than thing whichuses polyethylene glycol (molecular 
weight 3000 ) operating in same way, it acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1 , 
but drawn fiber which is acquired knot intensity was 
insufficient. 

[0039] 

In [Comparative Example 6 ] Working Example 1 , replacing 
from bisphenol A ethylene oxide 30 mole addition compound, 
other than thing whichuses bisphenol A ethylene oxide 7 mole 
addition compound (m+n=7 ) operating in same way, it 
acquired drawn fiber. 

characteristic of fiber which it acquires is shown in Table 1, 
but drawn fiber which is acquired knot intensity was 
insufficient. 

[0040] 

[Table 1] 
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(noIX) 




mm 




(fa) 


(g/de) 


(%) 


WW 4 

(g/de) 


(kg/mn2) 


(%) 




8PA-30E0 


2 


1. 2 


0. 64 


5. 46 


4. 82 


1 3. 3 


4. 64 


20 79 


3. 1 


mm 


BPA-3OE0 


4 


1. 3 


0. 65 


5. 38 


4. 96 


1 S. 6 


4. 65 


2 140 


3. 0 


mm 


BPA-23P0 


2 


1. 3 


0. 63 


5. 40 


5. 01 


1 4. 0 


4. 46 


2054 


4, 1 


mm 


0HDS-30EO 


2 


1. 4 


0. 63 


5. 45 


4. 90 


1 3. 3 


4. 67 


2 166 


3. 2 


mm 


HQ-3CE0 


2 


1. 3 


0. 64 


5. 42 


4. 8 9 


1 2. 5 


4. 43 


2088 


2. 8 


mm 


BPA-3OE0 


2 


2. 1 


0. 63 


5. 49 


4. 79 


1 3. 4 


4. 52 


205 1 


3. 5 


mm 




0 


1. 3 


0. 6 2 


4. 78 


5. 00 


9. 0 


3. 30 


2088 


2. 6 


am 2 


8PA-3QE0 


1 2 


1. a 


0. 6 9 


5. 46 


4. 1 0 


1 7. 4 


3. 67 


2025 


90. 8 


tt««3 


BPA-15E0 


2 


1. 4 


0. 61 


5. 1 4 


4.78 


1 3. 3 


3. 70 


2035 


2. 9 


mm 


PEG15G0 


2 


1. 3 


0. 65 


5. 43 


4. 74 


1 5. 1 


3. 80 


2020 


2. 8 


mm 


PEG30Q0 


2 


1. 2 


0. 64 


6. 46 


4. 91 


1 4. 6 


3. 45 


2 15 1 


3. 5 


mm 


BPA-7KJ 


2 


1. 4 


0. 66 


6, 03 


4. 84 


1 4. 6 


3. 69 


2040 2. 9 



BPA-7E0 : VtfxMfrWjiftn'lifflMft, BPA-15E0 : t' ' %7s.MfcfVst*W 'ISfJHWOft: 
BPA-30E0 : t'^x/^Axfk^raO^AD^v BPA-23P0 : t'*7ty-M7" *t>>*m*23*M^tt 
DHDS-30K0 : 4, 4' -/ tF*P^/7x^^$yif^>r 30ttf+;Wk M 30E0 : **/>if>myK30f^M£ 
PEC1500 : *' JJtfW M-A'fiH 1 !: 1500), PLG3000 : ** Wwrte-Hfttt 3000) 
DEC : '/xfWjb-* 



D041] 



[0041] 

[Effects of the Invention] 

copolyethylene naphthalate of this invention fiber which 
consists of, while to keep thehigh Young&apos;s modulus, 
has had tenacity and knot intensity which are superior, can use 
for ideal in tire cord* dryer canvas* screen crepe etc. 
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